Abstract
We present a no-reference image quality metric for image interpolation. The approach is capable of detecting ghosting artifacts, e.g., in image based rendering scenarios. Based on the assumption that ghosting artifacts can be detected locally, the perceived visual quality can be predicted from the amount of regions that are affected by ghosting. Because the approach does not require any reference image, it is very suitable, e.g., for assessing the quality of image-based rendering techniques in general settings. Fig. 1 shows the processing steps of our algorithm: In a first step, the input image I is subdivided into small patches pi,j. Since the most noticeable quality loss appears along object edges, the algorithm detects only patches near edges. This is done by applying a Canny-Edge detector to a low-pass filtered version of I, retaining only the most predominant edges in I edge , Fig. 1(b) . Then, a binary mask I mask is calculated from I edge , Fig. 1(c) . A pixel Ii,j in I mask is set to 1, if its corresponding patch pi,j contains enough edge pixels, Fig. 1(d) . After this preprocessing, the algorithm iterates over all selected patches and assigns a label li,j ∈ L with L = {ghosting, crisp} to each selected patch pi,j. In this classification step the algorithm performs a Canny-edge detection on each patch pi,j of the input image I to obtain an edge patch ei,j, Fig. 1(f) . To this edge patch the Laplacian operator is applied. The Laplacian-transformed patch p △ i,j contains nonzero pixels only in the 8-neighborhood of an edge pixel in ei,j, Fig. 1(g) . Hence, for each edge in ei,j there exist two connected components ca, c b in p △ i,j , one component for each side of the edge. Afterwards for any three components ca, c b , cc, (a = b = c), the mean color values ma, m b , mc ∈ R 3 are computed in I, Fig. 1(i) , and a least-squares problem is solved:
Ghosting artifact detection
If there is a λ with λ1 +λ2 = 1 for three components ca, c b , cc with a small 2-norm of the residual, then the colors of ca and c b can be blended into the colors of cc, Fig. 1(j) ; the particular patch is thus considered to obtain ghosting. The overall numerical quality of the * e-mail: {berger,lipski,linz,sellent,magnor}@cg.cs.tu-bs.de image is finally computed as the percentage of patches labeled as ghosting to the overall number of evaluated patches in the image.
Subjective evaluation
The presented metric has been evaluated with a subjective user study. For this study a set of 20 images per scene has been randomly assembled from 3 different scenes (dancer, skateboarder, firebreather [Berger et al. 2009 ]), consisting of 50 % images from a video camera and 50 % rendered images from a novel viewpoint. The image set was presented to 15 human observers in a laboratory environment. They graded the images with the following score "excellent" (highest score), "good", "fair", "poor", "bad" (lowest score). In a second step, an online evaluation system was set up and advertised university-wide. The online evaluation was performed within a week, 61 students participated.
